The precise mechanism involved in DIC and delayed traumatic subarachnoid hemorrhage (DT-SAH) remains unclear in multipletrauma patients. Hereby, we describe a polytraumatized patient with DIC who died due to DT-SAH. A 75-year-old female patient was admitted to our Emergency Department complaining of abdominal pain and drowsiness after a pedestrian accident. Her initial brain computerized tomography (CT) finding was negative for intracranial injury. However, her abdominal CT scan revealed a collection of retroperitoneal hematomas from internal iliac artery bleeding after a compressive pelvic fracture. This event eventually resulted in shock and DIC. An immediate angiographic embolization of the bleeding artery was performed along with transfusion and antithrombin III. Her vital signs were stabilized without neurological change. Fourteen hours after admission, she suddenly became comatose, and her follow-up brain CT scan revealed a dense DT-SAH along the basal cisterns with acute hydrocephalus. This event rapidly prompted brain CT angiography and digital subtraction angiography, which both confirmed the absence of any cerebrovascular abnormality. Despite emergency extraventricular drainage to reverse the hydrocephalus, the patient died three days after the trauma. This paper presents an unusual case of DT-SAH in a polytraumatized patient with DIC.
ported for decades to cause DIC with the release of brain thromboplastin as a high risk factor of systemic blood coagulopathy. [1, 2] The concept of delayed traumatic intracerebral hemorrhage (DT-ICH) was first reported as "Traumatische Spät-Apoplexie" by Bollinger in 1891. [3] Many reports along with advances in computerized tomography (CT) techniques redefined the meaning of DT-ICH based on radiologic findings of newly formed hematomas in follow-up studies in which the initial CT scan was normal. However, most literatures described DT-ICH as an intra-parenchymal hemorrhage as a part of hematoma expansion rather than a newly developed hematoma formation due to the ill-defined characterization of DT-ICH. The DT-ICH terminology is also rather mixed, containing a wide range of hemorrhages, such as DT-epidural hematomas, intracranial hemorrhages, and subarachnoid hemorrhage (SAH). Among these, the DT-SAH was considered a secondary phenomenon of hemorrhage leakage from the existing intra-parenchymal hemorrhage or subdural hematoma. To our knowledge, this is a unique case of a polytraumatized patient presenting with DT-SAH when her initial brain CT scan for trauma evaluation was radiologically normal. Here, the authors share the experience of a patient who eventually expired due to the complications of DT-SAH following DIC.
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Case Report
A 75-year-old woman was admitted for abdominal pain after a pedestrian traffic accident. The patient was diabetic but had no other medical history such as anticoagulation therapy. Her initial mental status was drowsy, and her Glasgow Coma Scale (GCS) score was 13. On the other hand, her initial blood pressure 86/53 mmHg while her heart rate was 142 beats per minute. One hour after the accident, the initial CT brain scan was performed. Her initial CT showed no definite hemorrhagic lesion (Fig. 1) . She was referred to the Department of Trauma Surgery for a pelvic bone fracture and retroperitoneal hematoma management.
A CT of her abdomen and pelvis showed a large retroperitoneal hematoma due to a left iliac artery injury. Her initial hemoglobin level was 7.6 g/dL. In spite of transfusion of 2 packs of red blood cells, her blood pressure was dropped to 69/50 mmHg and the follow-up hemoglobin level was 6.7 g/ dL (Table 1) . Therefore, emergent pelvic angiography was done. On pelvic angiography, contrast extravasation was revealed at the distal part of the internal iliac artery. Thus, we performed embolization with Spongostan standard ® MS0002 (Johnson and Johnson, New Jersey, United States) (Fig. 2) .
The blood pressure checked before the pelvic embolization was 80/60 mmHg whereas the blood pressure checked three hours after pelvic embolization was recovered up to 129/61 mmHg. Unfortunately, DIC was diagnosed based on her initial lab results taken at the Emergency Department (Table 1) .
To stabilize the abnormal hematologic factors, the patient was given a transfusion of antithrombin III (500 IU, Green A B Cross, Yongin, Korea), six 400-mL packs of packed red cell, eight 400-mL packs of platelet concentrate, and eight 400-mL packs of Fresh Frozen plasma (FFP) in one day.
Fourteen hours after the initial CT, the patient's mental status changed from drowsy to coma. The emergent CT brain was checked, and it showed a newly developed all cisternal SAH and intraventricular hemorrhage (Fig. 1) .
Because of the aneurismal SAH possibility, we performed digital subtraction angiography and brain CT angiography (CTA). No definite aneurismal lesion was confirmed. For intracranial pressure (ICP) monitoring and cerebrospinal fluid (CSF) drainage, we performed an extraventricular drainage (EVD) procedure (Fig. 3) . At the time of ventricular puncture, the CSF was gushed out through the catheter and high intracranial pressure was measured using the calibrated EVD catheter. The measured ICP was over 250 mm CSF which was above the measuring capacity of calibrated EVD catheter. As a high ICP was checked on site, the manometer was not used and the ICP was only measured by the calibrated EVD catheter. The next day, the patient's pupils were fully dilated, and lung congestion had developed. Three days from admission, the patient expired.
Discussion
This is a report of a mortality case in which a patient died of DT-SAH after multiple trauma. To be more specific, her initial brain CT scan was radiologically normal, but she suf- 
SAH, the prognosis can vary among DT-SAH patients, but
DT-SAH is usually due to arterial bleeding; thus, it is also thought to have a poorer prognosis. Spontaneous SAH has a mortality rate of 40-50%, and it is well known to be poorer than that of Spontaneous intracerebral hemorrhage. This is partly because almost all cisternal SAH is caused by arterial bleeding, thus, arterial rupture may directly damage the brain, resulting in IICP with lower brain perfusion. [9] There is a definite clinical difference between DT-SAH Delayed traumatic hemorrhage such as DT-SAH has a typical clinical feature, in that the neurologic deficit and mental changes come after a certain period of time. DT-SAH including DT-ICH comprises 0.3-1.7% of all TBIs with a low incidence rate. [10, 11] It is not currently feasible to predict potential hemorrhagic lesions in advance clinically; therefore, the ultimate management is by close monitoring of patients. [12] Early and prompt management is directly linked with better prognostic outcomes for patients.
As mentioned before, the intracranial mass such as ICH or epidural hematoma can be noticed earlier for surgical intervention, but SAH will have no benefit from the surgery.
Surgery only prevents the secondary rupture but usually would not prevent from the consequences of neurological deficits. For DT-SAH, usually a conservative management is currently the only treatment of option. Thus, unlike other DT-ICH, DT-SAH requires early prevention, early intervention, and the correction of risk factors such as DIC.
There are risk factors of DT-SAH such as shorter time interval from the initial CT scan (< 3 hours), multiple trauma, anticoagulant therapy history, low GCS scores, DIC and so on. [12, 13] The patient presented in this case had a shorter time interval from the onset of trauma to the initial CT scan and had a risk of DIC. However, the short time interval was an unmodifiable factor. Therefore, the correction of DIC was critical for the survival of the patient. [18] However, as mentioned previously, two facts must be reminded that: (1) DIC is a hematologically consumptive condition of hemostatic factors; and (2) a delayed traumatic hemorrhages must be preceded by an individual brain injury.
Nonetheless, it is acceptable that not all TBI patients with DIC would develop a delayed intracranial hemorrhagic lesion.
Based on this rationale, when DIC and DT-SAH are present together, it is rather difficult to determine a direct causal relationship between DIC and DT-SAH in our case of this specific patient. It is justifiable to argue that DIC is one of aggravating factors which play roles in developing delayed cerebral hemorrhages as DIC itself is a systemic condition with a lack of hemostatic factors in the blood. Finally, we think that DT-SAH is not directly caused by DIC, but, DIC is implicated in aggravating DT-SAH in this specific case.
This present case report is rare and is on the patient with initially normal CT brain scan later expired with pure DT-SAH complications. She was undergoing DIC with severe multiple trauma and a high bleeding risk. Traumatic cerebral hemorrhage also has a higher bleeding risk, and when the initial CT brain scan is normal, the sudden neurological aggravation is more unexpected. In addition, if the initial CT brain scan shows abnormal findings, then the follow-up is performed more carefully, but this was not the situation in this case. Traumatic SAH is already a risk factor for mortality and morbidity in patients with multiple trauma. In most cases, the neurological deterioration is irreversible in recovery. In conclusion, in all severe multiple trauma patients, attention must be paid to any unexpected DT-SAH or delayed cerebral hemorrhages. Despite the prompt management of DIC caused by the pelvic bone fracture in this particular case, we report a case of an expired patient with DT-SAH.
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